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in the same situation (Cheng et al., 2007), by observer’s personality 
(Avenanti et al., 2009), by social relationship with the target (Singer 
et al., 2006), by familiarity for the target (Cialdini et al., 1997), gender 
(Eisenberg and Carlo, 1995; Baron-Cohen and Wheelwright, 2004), 
and age (Eisenberg and Morris, 2001). Most relevant for the present 
work, initial findings seem to suggest that empathy for others pain 
can be modulated by ingroup/outgroup social categorization based 
on race differences between the target and the onlooker (Cosmides 
et al., 2003; Xu et al., 2009; Avenanti et al., 2010).
If immediate empathic reactions differ depending on the race 
of the target person, this modulation may be rooted in personal 
characteristics of the person experiencing empathy, allowing for 
individual differences in the strength of the link between race and 
empathy. A weaker reaction to pain of other race members may be 
a consequence of personal prejudices and, more generally, racist 
attitudes toward the outgroup member. It is unlikely, however, that 
immediate physiological reactions are modulated by explicit and 
elaborated cognitive processes. We reckon that the possible link 
between racist attitudes and weaker empathy reactions for others’ 
pain should operate at an implicit level, where prejudices and rac-
ism manifest themselves through fast and unconscious associations 
between negative evaluations and the target race (Greenwald et al., 
1998). Along this line of reasoning, a recent independent TMS study 
(Avenanti et al., 2010) using a Blacks/Whites measure of implicit 
racist attitude (Greenwald et al., 1998), showed that despite the 
lack of explicit racial bias in the sample, participants with higher 
implicit ingroup preference presented greater corticospinal reactiv-
ity to ingroup models over outgroup models’ pain.
The present research is aimed at providing experimental evi-
dence that automatic, physiological reactions to other people’s pain 
strongly depends on the race of the person in pain, such that pain 
received by members of other racial groups elicits a much weaker 
reaction compared with the pain suffered by members of the same 
group. By presenting participants with a series of video clips, in two 
experiments we tested whether the reaction to pain of Caucasian 
(Italian) observers was influenced by the race (Caucasian, Asian, 
IntroductIon
Empathy is the ability to understand and vicariously share the 
feelings and thoughts of other people (De Vignemont and Singer, 
2006). Empathic feelings are fundamental for humans in social and 
interpersonal life because they enable human beings to tune their 
mental states to their social environment as well as to understand 
others’ intentions, actions, and behaviors. One of the main sources 
of empathic feelings is the pain experienced by other human beings, 
and empathy for others’ pain, in turn, regulates behavior among 
individuals and social groups. Although pain has been considered 
an intimate and private feeling, experimental data indicate that when 
people witness or imagine the pain of another person, they map 
the others’ pain onto their brain using the same network activated 
during firsthand experience of pain, as if they were vicariously expe-
riencing the observed pain (Hutchison et al., 1999; Carr et al., 2003; 
Wicker et al., 2003; Morrison et al., 2004; Singer et al., 2004; Bufalari 
et al., 2007; Lamm et al., 2007; Cheng et al., 2008). Furthermore 
feeling other people’s suffering triggers pro-social behavior (Batson 
et al., 2002), promotes helping and encourages cooperation (Batson 
et al., 1997a). Conversely, lack of empathy for the pain of other 
human beings may lead to violence, abuse, and deterioration of 
interpersonal and intergroup relationships (Batson et al., 2002).
Empathic reactions to pain involve different layers of cogni-
tive processing, with a predominant role played by automatic and 
implicit processes. Recent neurophysiological findings (Singer et al., 
2004) have documented specific neuropsychological activations of 
the affective but not sensory components of the brain (the pain 
matrix in particular), leading to fast and automatic responses to 
the pain of others. Similarly, the vision of a needle penetrating the 
hand reduces the muscular motor response in the observer compat-
ible with the locus of injection in the target person (Avenanti et al., 
2005). Immediate empathic reactions, however, are deeply affected by 
social cues and individual differences. We now know that functional 
activity related to empathy reactions to others’ feelings is affected by 
similarity between the witness and the person in pain (Krebs, 1975; 
Preston and de Waal, 2001; Lamm et al., 2010), by previous experience 
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or African) of the person in pain. In the second study we replicate 
this finding and show that the moderation of empathy is correlated 
with the individual implicit racial biases.
Empathic reactions were inferred by the skin conductance 
responses (SCR; Purves et al., 2008) to observed video stimuli 
showing human subjects experiencing either harmless or painful 
somatosensory stimuli. The third-person exposure to pain activates 
a brain network called “pain matrix” (Peyron et al., 1999, 2000; 
Derbyshire, 2000) which includes the anterior cingulate cortex. 
Activity in the ACC is known to trigger variation in the skin conduct-
ance (SC; Purves et al., 2008), i.e., SC increases as a physiologic and 
autonomic response to someone else’s pain (Krebs, 1975; Levenson 
and Ruef, 1992; Morrison et al., 2004; Rae Westbury and Neumann, 
2008). The triggering role of the ACC on SC is likely to have been 
selected to facilitate coping and adaptive responses (Devinsky et al., 
1995; Ledowski et al., 2006). Furthermore, SC is considered one of 
the most reliable predictors of accurately assessed negative emotions 
in others, as it is associated with the emotional response rather than 
the mere pain recognition (Levenson and Ruef, 1992).
For the above reasons, the SCR was chosen as a likely marker of 
the automatic, emphatic response to the vision of painful stimuli 
inflicted in another person.
ExpErImEnt 1
matErIals and mEthods
Stimuli were video clips showing a person subject to a painful stim-
ulus or a harmless one. Each video started with a frame depicting 
a face of a female or a male actor holding a neutral expression. 
Subsequently the camera zoomed in on the actor’s hand which was 
touched by the experimenter alternatively by an eraser (harmless 
stimulus) or by a needle (painful stimulus). A total of 12 video clips 
were presented to each participant, featuring six different actors: 
Two Caucasian, two African, and two Asian actors. For each race, 
a female and a male actor was used, each actor subject to a painful 
stimulus and a harmless one.
In both experiments, participants sat in front of a computer moni-
tor (Acer aspire 1360, monitor 15.4″ TFT LCD) where the experi-
mental stimuli were displayed. The distance between the monitor 
and participant’s face was almost 70 cm. Prior to stimulus presenta-
tion, two electrodes were applied on the forefinger and ring-finger 
of participant’s left hand in order to record the SCR. Participants 
were asked to relax, and carefully watch the stimuli presented on the 
monitor. During SCR recording, participants were listening to white 
noise with headphones in order to cover external auditory stimuli. The 
videos order was completely randomized. The experimenter, blind to 
stimuli presentation, started each video after visually checking that 
the online SCR was returned to a baseline level, in order to avoid 
response overlaps to consecutive stimuli. Following this procedure the 
inter stimulus interval was 15 s (range 10–20) across all participants. 
Each experimental session lasted almost 45 min, including behavioral 
and psychophysiological data gathering. All participants gave their 
consents to physiological recording and display of videos prior to 
the experiments. After the experiments ended, participants were fully 
debriefed regarding the nature of the stimuli and aim of the study.
Skin conductance responses was measured while the observ-
ers viewed the video stimuli. The difference between the SCR 
subsequent to a painful stimulus and the SCR subsequent to a 
harmless stimulus was taken as a measure of empathy for pain 
(hereinafter empathic index, EI). Physiological data collection was 
performed using The UFI model 2701 BioDerm(R) SC meter. It is 
a stand-alone instrument which measures skin conductance level 
(SCL) and SCR. Skin conductance is measured using an Ag–AgCl 
electrode pair with the constant voltage (0.5 V) method. The SCR 
were recorded as the phase component of the SC activity, with a 
10-Hz rate. Microsiemens (μs) are the measurement units. For 
all the participants, the SCR recordings were synchronized with 
the first video frame presented. The average response within a 
time window of 6.5 s post-stimulus was used as the observed 
variable for the analysis1. This interval was chosen based on the 
relevant literature (Purves et al., 2008) as the most appropriate and 
included the whole variation of SC following the stimuli. The SCR 
data analysis was performed using the SAS General Linear Model 
procedure. Unless otherwise specified, all the results discussed 
were obtained with a least squares repeated-measures ANOVA. 
The estimated means for the stimulus × race interaction at dif-
ferent levels (1 SD below and 1 SD above the mean) of the con-
tinuous implicit association test (IAT) variable were obtained 
with an equivalent model estimated with the PROC MIXED SAS 
procedure (i.e., SAS procedure commonly used to estimate mixed 
effects linear models).
Ninety students of Milano-Bicocca University have been 
recruited. Three participants were excluded for problems in data 
saving; 5 participants were excluded because of uncooperative 
behavior during the experiment; 17 participants were excluded 
due to technical problems during the experiment. Out of the 65 
remaining participants, four were excluded as outliers: SCR scores 
exceeding 2 SD from the overall average. A total of 61 participants 
(29 female) were therefore included in the analyses.
Participants were subjected to a 2 (stimuli: harmless and pain-
ful) × 3 (races of the target person: African, Caucasian, Asian) × 2 
(blocks: first and second experimental block) × 2 (target gender: 
male and female) repeated-measure factorial design.
rEsults
Participants showed an overall significant EI: reactions to painful 
stimuli were significantly greater than reactions to harmless stimuli 
[F(1,59) = 40.85, P < 0.001].
Crucially, the race of the actor experiencing the painful stimulus 
significantly moderated the EI [F(2,118) = 3.6, P = 0.03]. Although 
experimental participants showed a significant EI for Caucasians 
[F(1,59) = 29.57, P < 0.001, η2 = 0.333], for Africans [F(1,59) = 7.52, 
P = 0.008, η2 = 0.113], and for Asian images [F(1,59) = 16.99, 
P < 0.001, η2 = 0.223], the empathic reaction for the Caucasians 
was significantly greater than that for the Africans [F(1,59) = 7.87, 
P = 0.006, η2 = 0.117; Figure 1]. Critically, there was no racial effect 
on the reaction to the harmless stimuli [F(2,118) = 0.09, P = 0.91], 
a significant moderating effect of target person race was found 
on the reaction to painful stimuli [F(2,118) = 5.09, P = 0.007]: 
Reactions to Caucasians painful stimuli were significantly greater 
than for Africans [t(118) = 2.91, P = 0.004] but not than for Asian 
targets [t(118) = 1.72, P = 0.08].
1This type of analysis is consistent with technical manual published by the producer 
of the UFI BioDerm System (http://www.ufiservingscience.com/).
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to trials in positive word-African targets block minus trials in the 
positive words-Caucasian targets block. Then, higher scores reflect 
strong associations between positive concepts and Caucasian race 
as well as strong association between negative concepts and African 
race. The fourth and seventh blocks consisted of 40 trials, all of the 
other blocks consisted of 20 trials. IAT scores reported in the text 
and used in the analysis are D scores. We calculated D scores using 
Nosek’s SAS macro based on Greenwald et al. (2003). Individual IAT 
scores were used in the mixed model as a continuous independent 
variable. The simple slopes analysis was conducted to estimate the 
experimental effects at specific values of the IAT score. This was 
obtained by centering the IAT scores to 1 SD above the mean (and 
subsequently at 1 SD below) before entering the IAT score in the 
model (Aiken and West, 1991).
The experiment included 60 students of Milano-Bicocca 
University. Two participants were excluded for problems in data 
saving; five participants were excluded due to technical problems 
during the experiment. Out of these 53 participants, 6 were excluded 
as outliers (SCR scores exceeding 2 SD from overall average). A 
total of 47 participants (24 female) were therefore included in the 
analyses.
rEsults
Results replicated the overall stronger reaction to painful than 
to harmless stimuli [F(1,45) = 36.63, P < 0.001]. Target race sig-
nificantly moderated the EI [F(2,90) = 4.26, P = 0.01; Figure 2]. 
The EI was significant for Caucasian [F(1,45) = 23.85, P < 0.0001, 
η2 = 0.346] and Asian [F(1,45) = 13.9, P = 0.0005, η2 = 0.225] 
but not for African actors [F(1,45) = 1.36, P = 0.24, η2 = 0.029]. 
Furthermore, the EI was statistically lower for Africans than for 
Caucasians [F(1,45) = 6.64, P = 0.01] targets (Figure 2). As for 
Experiment 1, we observed no race differences in reactions for 
harmless stimuli [F(2,90) = 0.1, P = 0.9] and a race significant effect 
on the reaction for other  people’s pain [F(2,90) = 7.55, P < 0.001]. 
The SCR and the IAT scores were analyzed together. In the IAT 
used, greater scores indicate faster associations of “Caucasians” 
with positive concepts and “Africans” with negative concepts, thus a 
As expected, the SCR responses significantly varied during 
the time for the painful stimuli, but not for the harmless stimuli. 
Specifically, the reactions to painful stimuli significantly reduced over 
time [block effect: F(1,59) = 44.58, P < 0.0001] and the  reactions to 
harmless stimuli were constant during the  experiments [block effect: 
F(1,59) = 0.15, P = 0.70]. No other effect was statistically significant.
ExpErImEnt 2: ImplIcIt attItudEs and Empathy  
for paIn
matErIals and mEthods
The second experiment aimed at linking the empathic racial bias 
with the implicit racial prejudice. In addition to using the same 
paradigm used in Experiment 1, the experiment required partici-
pants to complete a race (Caucasians/Africans) IAT (Greenwald 
et al., 1998) and a Trait Empathy Scale (Mehrabian and Epstein, 
1972). Specifically, we assessed to what extent individual differences 
in the implicit racial prejudice correlate with the difference between 
the EI for Caucasians with respect to EI for Africans.
The IAT provides access to deep cognitive domains that is not 
reached by self-report measures (Greenwald et al., 1998). In the 
version used in this study, it provides a measure of implicit differ-
ential evaluation of Caucasian and African races. The IAT is based 
on participants’ reaction times on a computer-based categorization 
task. The IAT assesses the association between two classes of stimuli 
by measuring differences in the response speed that participants 
show in the same task with exemplars from two categories. The task 
we used rates the association strength between positive and negative 
concepts with Caucasian and African races. On each trial of the race 
IAT we used, participants categorized a stimulus from one of four 
the categories: a photo of a Caucasian man, a photo a African man, 
a positive word (Joy, love, peace, wonderful pleasure, friend), or a 
negative word (agony, terrible, awful, bad, evil, war). In one block 
of trials, positive words required the same behavioral response as 
photos of Caucasian men. In another block of trials, positive words 
required the same response as photos of African men. IAT data were 
coded in the direction of association between positive words and 
Caucasian targets, i.e., as the difference in mean response latency 
Figure 1 | experiment 1: mean SCr and standard errors as a function of 
stimulus type and actor’s race. Responses to pain were always greater than 
those to the harmless stimuli.
Figure 2 | experiment 2: SCr means as a function of stimulus type and 
the race of the person in pain.
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In order to rule out possible alternative explanations, we performed 
the analysis of SCR baseline values immediately before participants’ 
empathic reactions. The mean of SCR values during the 600-ms pre-
stimulus was calculated. As expected, in Experiments 1 and 2 the full 
model revealed no relevant effects for all the experimental factors on 
the pre-stimulus SCR. These findings rule out the possibility that the 
observed responses associated with the painful and harmless stimuli 
were due to stochastic effects prior to stimulus presentation.
ExpErImEnts 1 and 2: gEnEral dIscussIon
Taken together our findings demonstrate a clear pattern of responses 
to pain: the extent to which Caucasian observers share the pain 
experience of other people is affected by the race of the person in 
pain (Figure 4A). Before the stimulus onset, the SCR values show 
stochastic variations. After observing a painful stimulus adminis-
tered to the target person, participants’ SCR values increase more 
for Caucasian targets than for target people of the other races, and 
the least for African targets.
This race moderation pattern was not present in the reactions to 
harmless stimuli (Figure 4B). During the video stimuli perception, 
before and after the stimulus onset, participants’ responses are not 
affected by the race of the target people.
Given the link between automatic SCR response and emotional 
response to an observed situation, our data suggest that implicit 
and uncontrolled cognitive mechanisms lead Caucasians to reduce 
the automatic sharing of pain experience with African conspecifics 
at an automatic, early level of stimulus processing. These data con-
cur with studies demonstrating deep connections between implicit 
social evaluations and neurological responses of the central nervous 
system. Research in the field of social neuroscience shows that in 
white participants the strength of amygdale activation to unfamiliar 
black vs. white faces is correlated with implicit but not explicit race 
bias measures (Phelps et al., 2000) and is related to different level 
of PFC activity (Cunningham et al., 2004).
The correlation between the empathic reactions as measured with 
the SCR and the IAT scores rules out alternative explanations of the 
effect based on some low-level perceptual features of the video stimuli 
presented. In fact, perceptual artifacts should have a general reduction 
of response to African actors for both harmless and painful stimuli, 
stronger racial bias against “Africans.” The IAT scores were included 
in a GLM comprising the SCR values elicited only by Africans and 
Caucasians stimuli (the two races included in the IAT). The IAT 
scores were included in the model as a continuous independent 
variable. As typically found with the race IAT, Caucasian observers 
more strongly associated negative stereotypes with Africans than 
with Caucasians, [F(1,46) = 34.45, P < 0.001]. Most importantly, 
the strength of the implicit race bias correlates with the reduced 
empathy for Africans’ pain. We found that the IAT scores of the 
observers significantly predict the moderating effect of race on the 
reaction for pain [F(1,43) = 4.52, P = 0.03]. Simple slope analy-
sis (Aiken and West, 1991) revealed that the greater the partici-
pant racial bias, the greater the difference between the empathic 
responses toward Caucasians with respect to Africans (Figure 3). 
Data show that participants with low race bias (1 SD below sam-
ple average) are not affected by the race moderating effect on the 
empathic responses to actors’ pain (Figure 3B). Participants EI is 
significantly greater than zero [F(1,45) = 5.22, P = 0.02] but it’s 
not moderated by the race of the person in pain [F(1,45) = 0.14, 
P = 0.70] and there are no differences in the overall reactions for 
Caucasians and Africans [F(1,45) = 1.28, P = 0.25]. On the other 
hand, data show that for participants with an high race bias (IAT 
score 1 SD above the sample average) EI is significant greater than 
zero [F(1,45) = 14.52, P = 0.0001] and the race of the person in pain 
significantly moderates the empathic reactions [F(1,45) = 13.29, 
P = 0.0003; cf. Figure 3A].
The BEES empathy scale completed by participants had no 
significant effects on the SCR EI for any of three races we tested. 
Even though the BEES seems to account for the empathy related 
brain areas activation (Singer et al., 2004), this empathy scale seems 
to failed in prediction of SCR empathy related activations (Rae 
Westbury and Neumann, 2008).
As regards effects over time, reactions to painful stimuli signifi-
cantly reduced over time [block effect: F(1,45) = 8.08, P = 0.006] 
and the reactions to harmless stimuli were constant during the 
experiments [block effect: F(1,45) = 1.67, P = 0.20]. These results 
replicated Experiment 1 results, suggesting that participants’ stimuli 
perception were reliable and precise during the entire experiment. 
No other effect was significant.
A B
Figure 3 | experiment 2: simple slope analysis. Estimated SCR means as a function of stimulus type and the race of the person computed at two different levels of 
IAT scores: (A) estimation for strong negative bias for Blacks (1 SD above average IAT score); (B) estimation for positive bias for Blacks (1 SD below average IAT score).
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Conversely, Johnson et al. (2002) showed that the defendant race 
clearly affected the empathetic induction on a subsequent juror 
decision-making task. One reason for the divergent findings might 
involve the differential nature of the groups studied. One obvi-
ous explanation is that race might be more relevant or salient 
than university membership (Cunningham, 1986; Krebs, 1991). 
In a similar vein, Cosmides et al. (2003) noted that racial group 
membership defines coalitions and alliances during evolution 
and thus results in strong modulation of the neural substrates of 
emotional components of empathy.
Thus, previous research and our findings suggest that relevant 
group membership might play a significant role in empathetic 
induction. But how can people rate differences of race? And, what 
does really means being members of two different races? Since it 
is very difficult to directly measure the degree of genetic similarity 
with others, Krebs (1991) has suggested that one relies on discern-
ible cues to make such judgments. Clearly, racial indicators (e.g., 
skin color, hair texture) would seem to qualify as powerful cues of 
kinship and genetic similarity. Furthermore recent findings showed 
that racial biases affect clinical pain management: Pletcher et al. 
(2008) provided evidence that physicians withhold opioid treat-
ment from Hispanic, Black, and Asian patients compared to White 
patients, despite similar pain severity. The authors also noted this 
therapeutic disparity cannot be attributed to patient histories of 
alcohol and drug abuse as disproportionate treatment was most 
apparent in patients under the age of 12.
Moreover, our data support the idea that racial groups differ-
ent from the perceiver could elicit a weaker sense of familiarity 
than a more similar conspecific. Dehumanization Theory (Fiske 
whereas the moderation due to race is specifically found for painful 
stimuli2. As our data did not show any gender effect, mere similar-
ity between actors and observers could not account for our results.
Interestingly, these data do not support the outgroup antipathy 
hypothesis (Brown et al., 2006) as they do not indicate increased 
affective reactions to stimuli of outgroup members in general. 
Moreover, the ingroup empathy hypothesis (Brown et al., 2006) 
does not seem to account for our effects either. A mere ingroup–
outgroup categorization should lead to a significant reduction 
of empathy for Africans as well as Asian actors. Instead, the EI to 
Africans was lower than the one for Caucasians and Asian tar-
gets in both experiments. Furthermore, although one of the most 
pervasive categorizations in human society is gender, we never 
observed an interaction between the subject’s gender and stimulus 
gender in the empathic responses (in both of the Experiments 
1 and 2, Ps > 0.63). Interestingly findings regarding a differen-
tial reaction to animals in pain (Rae Westbury and Neumann, 
2008) suggest that empathic feelings in humans are moderated 
by the perceived phylogenetic similarity between the observer and 
the suffering animal. In a similar vein, data gathered in the two 
studies, seem to indicate that the closer the phenotypic aspect of 
the actor and the observer, the stronger the psychophysiologic 
empathic response to pain. Consistently with our data Batson 
et al. (1997b) found that university group membership (i.e., 
shared or unshared) had no impact on empathetic induction. 
A
B
Figure 4 | experiments 1 and 2, SCr mean values as a function of time and race of target people. (A) Reactions to painful stimuli, (B) Reactions to harmless 
stimuli.
2Although our results are clear and in line with the theoretical expectations, further 
research is needed to understand the extent to which the effects we found could be 
replicated using different sets of stimuli and different physiological markers.
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